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(54) FUNDUS CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fundus 
camera which enables execution of panoramic 
photographing as desired without requiring complex 
operations by an observer. 

SOLUTION: This fundus camera 10, which has an 
observation optical system for observing the fundus 
oculi of the eye to be examined and an inner fixing 
light 50 for fixing the eye to be examined, is provided 
with a plurality of external fixing lights 52B to 521 
arranged about the optical axis of the observation 
optical system and a control device 58 for controlling 
the inner fixing light 50 and the external fixing lights 
~528-ta 521-so-t4iat4hey~are-selectively-turned on, 
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(54) FUNDUS CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fundus camera which enables execution of 
panoramic photographing as desired without requiring complex operations by an 
observer. 

SOLUTION: This fundus camera 10, which has an observation optical system for 
observing the fundus oculi of the eye to be examined and an inner fixing light 50 for 
fixing the eye to be examined, is provided with a plurality of external fixing lights 52B 
to 521 arranged about the optical axis of the observation optical system and a control 
device 58 for controlling the inner fixing light 50 and the external fixing lights 528 to 
521 so that they are selectively turned on. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Prawing I] Drawing 1 is drawing showing the composition of the fundus camera concerning the gestalt of operation of this 
invention. 

[Drawing 2] Drawing 2 is the schematic elevation showing the objective lens of the fundus camera concerning the gestalt of the 
1st operation, and its circumference. 

[Drawing 31 Drawing 3 is drawing showing the composition of the fundus camera concerning the gestalt of operation of the 2nd 
of this invention. 

[Drawing 41 Drawing 4 is drawing showing the composition of the fundus camera concerning the gestalt of operation of the 3rd of 
this invention. 

[Drawing 5] Drawing 5 is the A-A cross-section view view of drawing 4 . 

[Drawing 6] Drawing 6 is the partial ellipsis enlarged view and partial ellipsis front view of drawing 4 for explaining the 
perpendicular limit switch concerning the gestalt of the 3rd operation. 

[Drawing 7] Drawing 7 is the abbreviation side elevation of external fixation **** with which the fundus camera concerning the 
gestalt of other operations of this invention is equipped, and its supporter, and partial ellipsis front view. 
[Drawing 81 Drawing 8 is drawing showing roughly the situation of the eyegrounds seen from the fundus-camera side, in order to 
explain the field of the eyegrounds photoed in the case of a panoramic exposure. 

[Drawing 91 Drawing 9 is drawing showing the conventional fundus camera in which the internal fixation LGT was formed. 
[Drawing 101 Drawing 10 is drawing showing the conventional fundus camera in which the external fixation LGT was formed. 
[Description of Notations] 
10 Fundus Camera 

12 Observation Lighting Light Source 

14 18 Condensing lens 

16 Photography Lighting Light Source 

20 Mirror 

22 Ring Slit 

24 Relay Lens 

32 Objective Lens 

34 Perforated Mirror 

36 Focussing Lens 

38 Bound and it is Raising Mirror. 

40 One-way Mirror 

42 Reticle 

44 Ocular 

50 Internal Fixation Point 
52 External Fixation Point 
56 Drive Circuit 
58 Control Unit 
60 Input Unit 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the fundus camera which performs the so-called 
panoramic exposure especially about the fundus camera which observes eyegrounds examined the eves 
[0002] 3 

[Description of the Prior Art] Before, the fundus camera for observing eyegrounds examined the eyes is known. This irradiates 
light at optometry-ed and obtains the image based on the reflected light from eyegrounds from the observation optical system 
which has the light source. 

[0003] In such a fundus camera, the whereabouts of the lesion section which exists in eyegrounds broadly, and the technique 
called so-called panoramic exposure in order to investigate the relation are used, this technique carries out multiple-times 
photography of the eyegrounds examined the eyes, as it is the technology for not leaking and photoing the photography range 
which a fundus camera has, i.e., the range exceeding a photography field angle, and the main part of a camera is shown in drawing 
8 showing the perpendicular direction or the field of the eyegrounds which it was made to rotate horizontally, and/or the direction 
of the visual axis examined the eyes was changed, and were seen from the camera side - it is a thing In drawing 8 it becomes 
possible by carrying out a total of nine photography to photo the range (ranges A and I) corresponding to the field angle of 1 50 
degrees mostly using the fundus camera whose field angles are 50 abbreviation. 

[0004] When carrying out a panoramic exposure which was mentioned above, the range of the eyegrounds photoed is determined 
by the direction of the fundus camera to optometry-ed. In order to determine the direction of the fundus camera to optometry-ed 
when a fixation LGT is formed in the interior of a camera and the subject looks at the fixation LGT concerned determining the ' 
direction is known. Detenriining the direction, when the fixation LGT which becomes the exterior of a camera from the point light 
source on the other hand is formed and the eye of another side except examined [ of the subject ] the eyes looks at a fixation LGT 
is also known. The former fixation LGT is called an internal fixation LGT, and the latter fixation LGT is called the external 
fixation LGT. 

[0005] As shown in drawing 9 , for example, fundus-camera 1 0' in which the internal fixation LGT was formed The lighting 
optical system which consists of the ring slit 22 and relay lens 24 which have the slit of the shape of the photography lighting light 
source 16 for obtaining the observation lighting light source 12 for obtaining a light required at the time of observation a 
condensing lens 1 4, and a light required at the time of photography, a condensing lens 1 8, a mirror 20, and a ring It has the 
movable observation optical system which bounds and consists of the raising mirror 38, a one-way mirror 40 a reticle 42 and an 
ocular 44, and internal fixation-point 50' in the objective lens 32, the perforated mirror 34 in which the hole was prepared in the 
center section, the focussing lens 36, and the direction of arrow A. The light of the observation lighting light source 12 is weak as 
compared with the light of the photography lighting light source 14. This is because optometry-ed tends to be illuminated as much 
as possible by the taper, defatigation examined the eyes tends to be mitigated at the time of observation, optometry-ed tends to be 
illuminated with the momentarily strong light on the other hand at the time of photography and it is going to obtain a clear image 
todetaus. e 

[0006] Thus, in constituted fundus-camera 10', the light emitted from the observation lighting light source 12 is deflected by the 
mirror 20 through condensmg lenses 14 and 1 8. Since the ring slit 22 has the ring-like slit, light is extracted in the shape of a ring 
by the ring slit 22. The light of the shape of this ring reaches the perforated mirror 34 through a relay lens 24 The perforated 
mirror 34 deflects this to an objective lens 32 side in response to ring-like light in a reflector. Therefore, the light from a relay lens 
riwS° u the P. erforated " 34 > md rea ches eyegrounds examined [ E ] the eyes through an objective lens 32 further 
[0007] Through an objective lens 32, the reflected light from eyegrounds examined [ E ] the eyes reaches the perforated mirror 
34, passes the hole of the center section of the perforated mirror 34 further, and reaches a focussing lens 36 The light from a 
focussing lens 36 bounds and reaches an ocular 44 through the raising mirror 38, a one-way mirror 40, and a reticle 42 
Therefore, an observer can see the image examined [ E ] the eyes from an ocular 44. 

[0008] Moreover, the light from internal fixation-point 50' passes a one-way mirror 40, bounds, is deflected in the raising mirror 
38, and passes the hole of the center section of the perforated mirror 34 through a focussing lens 36 further. Subsequently since 
this light reaches the optometry E-ed through an objective lens 32, the subject will look at this internal fixation-point 50' during 

inspection. ° 

[0009] Furthermore, when photoing the image of eyegrounds, Camera C bounds and it is installed behind the raising mirror 38. In 
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using Camera C, the photography lighting light source 16 emits light to predetermined timing, and this light reaches the optometry 
E-ed through a condensing lens 1 8, a mirror 20, the ring slit 22, a relay lens 24, the perforated mirror 45, and an objective lens 
32, and illuminates eyegrounds examined [ E ] the eyes. The reflected light from eyegrounds examined [ E ] the eyes passes the 
hole of an objective lens 32 and the perforated mirror 34, and a focussing lens 36. It bounds, and it is predetermined timing, it is 
raised m the direction of arrow A, and since the raising mirror 38 is located as a dotted line shows, the light from a focussing lens 
36 goes straight on, and it reaches Camera C. Thus, Camera C can photo the image of eyegrounds 
[0010] " & 

(Problem(s) to be Solved by the Invention] As mentioned above, in the fundus camera in which the internal fixation LGT was 
formed, it is difficult to change the direction of the visual axis examined the eyes. That is, although the subject will look at an 
internal fixation point, since the position is being fixed during inspection, it will always be fixed [ the direction of the visual axis 
examined the eyes ] during. For this reason, since the fields B, C, D, E, F, G, H, and I of drawing 8 did not contain the yellow 
group S of eyegrounds, there was a trouble that photography of this field was unrealizable. That is, in order to enable change of 
the direction of a visual axis examined the eyes, even if it is the case where it constitutes possible [ move adjustment of an internal 
fixation LGT ], m order that optometry-ed may gaze at a fixation LGT in the yellow group S, the range which can be photoed in a 
fundus camera with a field angle of 50 degrees is limited to the range of 100-degree field angle centering on the yellow group S 
[001 1] On the other hand, the fundus camera which formed the external fixation LGT in the outside of a fundus camera is known 
instead of the internal fixation LGT. As shown in drawing 10 , this fundus camera 100 has external fixation LGT 108 attached in 
one edge of the jaw receptacle support 104 which is attached in the base 102 which supports the main part 101 of a camera and 
is perpendicularly prolonged from this base 1 02 through the free arm 1 06. In this fundus camera, an observer moves fixation LGT 
108, arranges m a desired position, is the eye of another side except examined [ of the subject ] the eyes, and has determined the 
direction of the fundus camera to optometry-ed by making it gaze at a fixation LGT. This is because the direction of the visual axis 
examined the eyes changes in connection with the movement of the eye of another side except examined the eyes Subsequently 
the operator rotated the mam part of a fundus camera in the direction (horizontal direction) of arrow J and/or the direction 
perpendicular direction) of arrow K of drawing 10 , and has realized photography of the field of a request of eyegrounds in them 
[0012] however, generally, in case a panoramic exposure is carried out While it is necessary to make a horizontal direction and a 
perpendicular direction rotate the main part of a fundus camera, and to change the sense of the optical axis of a lens to them in the 
range of 50 degrees of ** abbreviation, the fundus camera itself A panoramic exposure is unrealizable only by fixing the sense of 
ttie visual axis examined the eyes and rotating the main part of a fundus camera from the structural restrictions, since rotation of 
10 degrees of** abbreviation is generally horizontally made to 30 degrees of** abbreviation, and a perpendicular direction 
Therefore, as mentioned above, the position of an external fixation LGT was adjusted, the sense of the visual axis examined the 
eyes was moved, further, the mam part of a fundus camera was rotated, the position was adjusted, and the image of the field of a 
request of eyegrounds has been obtained. For this reason, in order for the observer to have got the image of the field of a request 
of eyegrounds, operation of an external fixation LGT and rotation of a fundus camera needed to be performed sequential or 
simultaneous. 

[0013] Furthermore, in the conventional fundus camera mentioned above, the position of a fixation LGT and the position of a 
fundus camera needed to be adjusted so that there might be no field in which he has left photography an observer might 
determine and each field might overlap like a request the sequence which photos the field of eyegrounds. Such work was what 
requires careful cautions of an observer. 

[0014] The purpose of this invention is to offer the fundus camera which can perform a panoramic exposure like a request 
without requiring the complicated operation by the observer ' 
[0015] 

[Means for Solving the Problem] Two or more 2nd fixation LGTs which the purpose of this invention is the fundus camera 
equipped with the observation optical system for observing eyegrounds examined the eyes, and the 1 st fixation LGT for carrying 
out the fixation of the optometry-ed, and have been arranged at the circumference of the optical axis of the aforementioned 
observation optical system, It is attained by the fundus camera characterized by having a photography means to photo the 
eyegrounds image obtained by the aforementioned observation optical system, and the control means which answer starting of this 
photography means and control the fixation LGT of the above 1 st, and the fixation LGT of the above 2nd one by one to switch on 
the light. 

[0016] According to this invention, starting of a photography means is answered, and control means enable it to perform a 
panoramic exposure, without an observer requiring operation of adjusting the position of a fixation LGT, since a predetermined 
thing is alternatively turned on one by one among the 1 st fixation LGT and the 2nd fixation LGT arranged at the circumference of 
the optical axis of observation optical system. 

[00 1 7] Moreover, the observation optical system for observing eyegrounds examined the eyes in another embodiment of this 
mvention, The fundus camera which can rotate to the horizontal direction and perpendicularly it had the 1 st fixation LGT for 
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carrying out the fixation of the optometry-ed Two or more 2nd fixation LGTs arranged at the circumference of the optical axis of 
the aforementioned observation optical system, and the 1 st detection means which detects horizontal rotation of the 
aforementioned fundus camera, Were detected by the 2nd detection means which detects rotation of the perpendicular direction ol 
the aforementioned fundus camera, the detection means of the above 1st, and/or the 2nd detection means. It has horizontal and/or 
the control means controlled from the fixation LGT of the above 1st, and the fixation LGT of the above 2nd according to vertical 
rotation to turn on a predetermined thing of the aforementioned fundus camera. 
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[0018] 

[Embodiments of the Invention] Hereafter, with reference to an accompanying drawing, explanation is added about the gestalt of 
operation of this invention. Drawing 1 is drawing showing the composition of the fundus camera concerning the gestalt of 
operation of this invention. In drawing 1 , the same number is given to the same member as the member of drawing 9 which 
shows the conventional fundus camera. Moreover, the appearance of the fundus camera concerning the gestalt of this operation is 
the same as that of what is shown in drawing 10 except for the external fixation LGT held by the arm being omitted and 
abbreviation. ' 

[00 1 9] As shown in drawing 1 , the fundus camera 1 0 is equipped with the lighting optical system which consists of the 
observation lighting light source 12, a condensing lens 14, the photography lighting light source 16, a condensing lens 18 a 
mirror 20, a ring slit 22, and a relay lens 24, and an objective lens 32, the perforated mirror 34, a focussing lens 36 and the 
observation optical system that bounds and consists of the raising mirror 38, a one-way mirror 40, a reticle 42 and an ocular 44 
Furthermore, internal fixation LGT 50 which the back 40 of a one-way mirror 40, i.e., a one-way mirror, had eliminated the 
fundus camera 10, and has been arranged at the mirror 38 and opposite side and which consists of a Light Emitting Diode 
Fixation **** 54 equipped with two or more external fixation LGTs 52 arranged so that an objective lens 32 may be surrounded 
It has the drive circuit 56 which supplies the drive current for making internal fixation LGT 50 and external fixation LGT 52 turn' 
on, the control unit 58 for controlling the drive circuit 56, and the input unit 60 which was connected to the control unit 58 and 
which has two or more keys. 

[0020] It is the schematic elevation showing the objective lens of the fundus camera which drawing 2 requires for the gestalt of 
this operation, and its circumference here. As shown in drawing 2 , the objective lens 32 is held with the cylinder-like frame 62 a 

^ Shape 0f 3 ™S of a frame at mtervals of of 45 degrees, and external fixation LGTs 

zzu, __.L>, ,2b, 521", 52G, 52H, and 521 which become each of a hole from Light Emitting Diode are embedded at it 
Fixation **** 54 is constituted by this frame 62 and external fixation LGTs 52B, 52C, 52D, 52E 52F 52G 52H and 521 
Si 2 1^ 0 ^** 38 Sh0Wn m drawin ^ 1 » corresponding to the number of internal fixation LGT 50 and external fixation LGTs 
52B 52C 52D, 52E 52F, 52G, 52H, and 521, nine keys 63A, 63B, 63C, 63D, 63E, 63F, 63G, 63H, and 631 are formed in the 
input unit 6a If an observer turns on a desired thing among the keys of an input unit 60, the electrical signal which shows the key 
used as the ON state is given to a control unit 58, a control unit 58 will give directions to the drive circuit 56 so that a 
corresponding, predetermined fixation LGT may be turned on, and, thereby, a predetermined fixation LGT will be turned on 
Moreover, arrangement of the keys 63A, 63B, 63C, 63D, 63E, 63F, 63G, 63H, and 631 of an input unit 60 carries out 
c^ 6 ^> atl0n c 0 " 101 ^ 61106 arrangement of internal fixation LGT 50 and external fixation LGTs 52B 52C 52D 52E 52F 
t r t S 'iM I? sh ™ dra_____2 . That is, if key 63A of "1 » of the input unit of drawing 1 is turned on/internal fixation 
Z \?r W1 f ^¥ UP x'^ ?5 63 ? ° f " 2 " ° f 311 "P* ^ is on > extemal flxation LGT 52B light up. Similarly, ON of 
££S ^ ' 6y , 63D ° f 4 ' key 631 ° f " 9 " switches on external flxation LGTs 52C ' 52D, .... 521, respectively 
[0022] Thus, it explains below about the operation of the constituted fundus camera. First, if an observer turns on the key of a 
request of an mput unit 60 for example, key 63of " 1 » A, thereby, internal fixation LGT 50 will light up and the light from internal 
fixation LGT 50 will reach the optometry E-ed through the hole of the center of a one-way mirror 40, the shuttlecock raising 
mirror 38, a focussing lens 36, and the perforated mirror 34, and an objective lens 32. Therefore, the subject will look at this 
internal fixation LGT 50. Incidence of the light irradiated from the observation lighting light source 12 is carried out to 
eyegrounds examined [ E ] the eyes through condensing lenses 14 and 18, amirror 20, the ring slit 22 a relay lens 24 the 
perforated mirror 34, and an objective lens 32. The reflected light from eyegrounds reaches an ocular 44 through the hole of the 
center of an objective lens 32 and the perforated mirror 34, a focussing lens 36, the shuttlecock raising mirror 38, a one-way 
mirror 40, and a reticle 42, and an observer can see the image of the field of eyegrounds from an ocular 44. Since the visual axis 
examined the eyes and the optical axis of a fundus camera are in agreement when internal fixation LGT 50 is turned on as 
mentioned above, the image of the field A of drawing 8 is obtained. 

[0023] Furfoermore, when an observer turns on the predetermined switch (not shown) formed in the fundus camera light is 
irradiated from the photography lighting light source 16 to predetermined timing, and this light illuminates eyegrounds Examined 
E ] the eyes through a condensing lens 18 etc. Through an objective lens 32 etc., the reflected light from eyegrounds is eliminated 
and reaches the raising mirror 38. It bounds at this time, and the raising mirror 38 leaps up in the direction of arrow A since it is 
moving to the position shown by the dotted line, the reflected light reaches Camera C and, thereby, the image of the field A of 
drawing 8 is photoed. 6 

[0024] Moreover, an observer gives directions to the drive circuit 56 and is energized by external fixation LGT 52B by this so 
that the control unit 58 of 1 which accepted the signal from an input unit 60 may switch off internal fixation LGT 50 and 
extemal fixationLGT 52B may be turned on, when [ of keys other than key 63A, "2", ] key 63B is turned on, and this lights up 
for example, ] The subject makes left-hand side shave a visual axis in this case so that he can understand from drawing 2 
Thereby, the visual axis examined the eyes and the optical axis of a fundus camera can make the angle of 45 de grees of ' 
abbreviation, and an observer can observe the field (the field B of drawing 8 ) of eyegrounds. Moreover, this field can be photoed 
by turning on a predetermined switch (not shown). Similarly, the image of the predetermined field (the field C of drawing 8 ) of 
eyegrounds is obtained I other keys for example, by [ of "3" ] turning on key 63C, switching off external fixation LGT5_BTand 
making other external fixation LGTs, for example, external fixation LGT 52C, turn on 

ctt^ ^ ac ^? tl0n, ^ plurality of internal fixation LGT 50 and external fixation LGTs 52B, 52C 52D 52E 52F 52G 52H and 
521 does not light up simultaneously. That is, by turning on other keys, by choosing other fixation LGTs', the fixation LGT turned 
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on by turning on one key is controlled by the control unit 58 so that the light is put out. 

[0026] Since the direction of the visual axis of the subject can be made to change easily like a request by turning on the 
predetermined key of an input unit and making a desired fixation LGT turn on according to the gestalt of this operation, an 
observer becomes possible [ being able to photo the predetermined field of eyegrounds, consequently performing a panoramic 
exposure easily ], without requiring complicated operation. 

[0027] Next, explanation is added per [ concerning the gestalt of operation of the 2nd of this invention ] fundus camera. Drawing 
3 is drawing showing the composition of the fundus camera concerning the gestalt of the 2nd operation. Also in drawing 3 , the 
same number is given to the same member as the fundus camera shown in drawing 1 . 

[0028] As shown in drawing 3 , the fundus camera 200 is equipped with the lighting optical system which consists of the 
observation lighting light source 12, a condensing lens 14, the photography lighting light source 16, a condensing lens 18, a 
mirror 20, a ring slit 22, and a relay lens 24, and an objective lens 32, the perforated mirror 34, a focussing lens 36 and the 
observation optical system that bounds and consists of the raising mirror 38, a one-way mirror 40, a reticle 42, and an ocular 44 
like the gestalt of the 1 st operation. 

[0029] Moreover, internal fixation LGT 50 which the back 40 of a one-way mirror 40, i.e., a one-way mirror, had eliminated the 
fundus camera 200, and has been arranged at the mirror 38 and opposite side and which consists of a Light Emitting Diode It has 
fixation **** 54 equipped with two or more external fixation LGTs 52 arranged so that an objective lens 32 may be surrounded 
the drive circuit 56 which supplies the drive current for making internal fixation LGT 50 and external fixation LGT 52 turn on 
and the control unit 58 for controlling the drive circuit 56. The release switch 66 for making the shutter of the change-over switch 
64 which switches ON/OFF of a panoramic exposure, and Camera C open and close is connected to the control unit 58 
Furthermore, according to the instructions from a control unit 58, the stroboscope luminescence circuit 68 which supplies current 
to the photography lighting light source 26, the solenoid drive circuit 70 for bounding and driving the raising mirror 38 and the 
camera drive circuit 72 which makes the shutter of Camera C open and close are established in the fundus camera 200 ' 
[0030] Thus, m the constituted fundus camera 200, if a change-over switch 64 is turned on, a control unit 58 will give directions 
first, to the drive circuit 56 so that internal fixation LGT 50 may be turned on. The drive circuit 56 answers this and turns on 
internal fixation LGT 50. Moreover, by the light emitted from the observation lighting light source 12, an observer moves the 
mam part of a fundus camera to horizontal and/or a perpendicular direction so that the field (the field A of drawing 8 ) of 
eyegrounds examined [ E ] the eyes can be observed from an ocular 44. Thus, if the release switch 66 is closed by the observer 
after the image of the field A of eyegrounds is obtained from an ocular 44, a control unit 58 gives [ making the photography 
lighting light source 16 emit light to stroboscope luminescence equipment 68, and ] directions, thereby, voltage will be ****(ed) 
by the photography lighting light source 16 from stroboscope luminescence equipment 68, and light will be irradiated from the 
photography lighting light source 16. 

[003 1] Subsequently, a control unit 58 operates the camera drive circuit 72, and the shutter (not shown) of Camera C is opened 
and closed while operating the solenoid drive circuit 70, bounding, moving the raising mirror 38 in the direction of arrow A and 
making it the reflected light from the fundus of the eye reach Camera C. If a shutter closes again, a control unit 58 will operate the 
solenoid drive circuit 70, will bound, and will return the raising mirror 38 to the position of a basis. Thereby, photography of the 
field A of drawing 8 is completed. 

[0032] Then, internal fixation LGT 50 is switched off in the drive circuit 56, it points to a control unit 58 so that external fixation 
LGT 52B may be turned on, and thereby, drive current is given to drive circuit 56 shell external fixation LGT 52B, and external 
fixation LGT 52B turns it on. Depending on a horizontal direction and the case, an observer moves a fundus camera 200 
perpendicularly and adjusts the position so that eyegrounds may irradiate from the observation lighting light source 12 the light 
reflected from eyegrounds may be observed through an ocular 44 and the image of the field B of drawing^ may be obtained 
While light will be irradiated from the photography lighting light source 16 under control of a control unit 58 bounding 
subsequently again and raising the raising mirror 38 in the direction of arrow A if the release switch 66 is closed by the observer 
after a desired image is obtained, the shutter (not shown) of Camera C is opened and closed. If a shutter closes again a control 
unit 58 will operate the solenoid drive circuit 70, will bound, and will return the raising mirror 38 to the position of a basis 
Thereby, photography of the field B of drawing 8 is completed. 

[0033] Furthermore, external fixation LGT 58B is switched off in the drive circuit 56, it points to a control circuit 58 so that 
external fixation LGT 52C may be turned on, and thereby, drive current is given to external fixation LGT 52C from the drive 
circuit 56, and external fixation LGT 52C turns it on. If the release switch 66 is closed, while light will be irradiated from the 
photography lighting light source 16 under control of a control unit 58, bounding subsequently and raising the raising mirror 38 in 
the direction of arrow A after adjustment of the position of the fundus camera 200 by the observer, the shutter (not shown) of 
Camera C is opened and closed. If a shutter closes again, a control unit 58 will operate the solenoid drive circuit 70 will bound 
and will return the raismg mirror 38 to the position of a basis. Thus, one of external fixation LGTs 52B, 52C, 52D, 52E 52F 
52G, 52H, and 521 predetermined lights up one by one for every photography. 

[0034] In addition, since only internal ****** 50 lights up when a change-over switch 64 is OFF, the field A of drawing 8 will 
usually be photoed. B — 

[0035] According to the form of this operation, since predetermined ****** lights up for every photography, an observer 
becomes possible [ performing a panoramic exposure ] still more easily. 

[0036] Next^ explanation is added per [ concerning the form of operation of the 3rd of this invention ] fundus camera Drawing 4 
is drawing showing the composition of the fundus camera concerning the form of the 3rd operation. In addition, also in drawing 4 
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, although the same number is given to drawing 1 and the same member as the fundus camera of drawing 3 , optical system, such 
as a lens, the stroboscope luminescence circuit, etc. are omitted in order to simplify a drawing. 

[0037] Two perpendicular limit switches 308a and 308b arranged near the limit edge of both rocking of the perpendicular 
direction of the fundus camera 300 centering on the point O as for which two level limit switches 304a and 304b arranged near 
the limit edge of both horizontal rotation of the fundus camera 300 centering on the axis of rotation 302 and the fundus of the eye 
examined the eyes carry out an abbreviation position are formed in the fundus camera 300 shown in drawing 4 . Drawing 5 is the 
A-A cross-section view view of drawing 4 . As shown in drawing 5 , the member 3 1 0 projected to the method of outside is 
formed in radial at the axis of rotation 302. When turning an objective lens to an eye examination-ed and having turned it 
straightly, this member 3 1 0 is arranged so that it may align with the optical axis of a fundus camera. 
[0038] Moreover, the level limit switches 304a and 304b are energized with the spring (not shown) etc. as usually open. For 
example, if it reaches near the rotation limit edge which is the position which an observer rotates a fundus camera 300 in the 
direction of arrow X, and cannot be further rotated, the intercept 312 of level limit switch 308a will be pushed in for a member 
3 10, two contacts m the switch main part 3 14 (not shown) will contact, and a switch will close. 

[0039] Drawing^ (a) and (b) are the partial abbreviation enlarged views and partial abbreviation front view of drawing 4 for 
explaining a perpendicular limit switch. As shown in drawing 6 (a), it is prolonged in a fundus camera 300 from the axis of 
rotation 302, and the support arm 3 14 of the couple which supports the fundus-camera main part 3 12 is formed in it In drawing 6 
(a) and (b), only one side of the support arms 3 14 of a couple is illustrated. The circular slots 3 1 8 and 3 1 9 are established in the 
both-sides side of the support arm 314. 

[0040] | Moreover, as shown in drawing 6 (b). from the side attachment wall of the main part 3 12 of a camera, three members 
3 1 6a, 3 1 6b, and 3 1 6c have projected. It is fixed to the main part 3 1 2 of a camera, and these member 3 1 6a or 3 1 6c has 
body-of-revolution 324a or 324c turning around the circumference of shank 322a or 322c perpendicularly prolonged from the 
side attachment wall of this mam part 3 12, and shank 322a or 322c, respectively. Body of revolution 324a and 324b is adjusted 
with a slot 3 18, and one of these and body-of-revolution 324c adjust it with a slot 3 1 8. By such composition, the main part 3 12 of 
a camera becomes possible [ rocking centering on a position O ]. Moreover, as shown in drawing 6 (a) the member 320 
projected to radial [ of the circle centering on a position O ] is formed in the support arm 3 1 4 

[0041] The perpendicular limit switches 308a and 308b are constituted like the level limit switches 304a and 304b and are 
attached in the main part 3 1 2 of a camera. 

[0042] If an observer makes the main part 3 12 of a camera of a fundus camera 300 rock in the direction of arrow Y and a main 
part 312 reaches near one rotation limit edge (not shown), the lobe 320 of the support arm 3 1 4 will contact two contacts in switch 
308a (not shown), and, thereby, switch 308a will close. If similarly an observer makes the main part 3 1 2 of a camera rock in the 
direction of arrow Y' and a mam part 3 12 reaches near the rotation limit edge (not shown) of another side, a lobe 320 will contact 
two contacts in switch 308b (not shown), and, thereby, switch 308b will close. 

[0043] Now, in the fundus camera 300 constituted in this way, if a change-over switch 64 is turned on, a control unit 58 will give 
directions first, to the drive circuit 56 so that internal fixation LGT 50 may be turned on. The drive circuit 56 answers this and 
tons on internal fixation LGT 50. Subsequently, when an observer turns on other switches (not shown), the observation lighting 
ightso^cehghte up and an obse^ 

so Aat me field (the field A of drawing 8) of eyegrounds examined the eyes can be observed from an ocular. Thus, after the image 

eyegrounds is obtamed from an ocular, Camera C can be used and the image of this field can be photoed 
0044] When an observer rotates a fundus camera 300 in the direction of X focusing on the axis of rotation 302, consequently 
level limit switch 304a is turned on, on the other hand, a control unit 58 It recognizes that the main part 312 of a fundus camera 
300 rotated to one limit edge, it points so that external fixation LGT 50B may be turned on in the drive circuit 56 and thereby 

I^Tf I" ^ t0 ^ Circuit 56 Shdl extemal fixation LGT 52B ' wd extemal fixa ti°n LGT 52B lights up. Or if the main 
part 3 2 of a fundus camera 300 will rotate in the direction of X 1 and level limit switch 304b will be in an ON state it points to a 
control unit 5 8 so lhat external fixation LGT 52F may be turned on in the drive circuit 56, and thereby, drive current will be given 
to drive circuit 56 shell extemal fixation LGT 52F, and external fixation LGT 52F will turn it on 

[0045] Similarly, when perpendicular limit switch 308a or 308b will be in an ON state, external fixation LGT 52H or 52D lights 

[0046] As shown in Table 1 , the level limit switches 304a and 304b and/or the perpendicular limit switches 308a and 308b 

^T^"' el?? c?rV StatC md hkd Clapper 11 becomes P° ssible for Predetermined extemal fixation LGTs 52B 52C 52D 
52E, 52F, 52G, 52H, and 521 (to refer to drawing 2 and drawing 6 (b)) to light up, and for this to observe the predetermined field 
of eyegrounds examined the eyes, or to take a photograph 
[0047] 
[Table 1] 
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[0048] According to the gestalt of this operation, since it is constituted so that an external fixation LGT predetennined when it 
moves perpendicularly with a horizontal and/or fundus camera may light up, an observer does not need to operate selection of a 
fixation LGT etc. and becomes possible [ perfonning a panoramic exposure easily ]. 

[0049] Without being limited to the gestalt of the above operation, various change is possible for this invention within the limits 
of invention indicated by the claim, and it cannot be overemphasized by that it is that by which they are also included within the 
limits of this invention. 

[0050] For example, in the gestalt of the aforementioned implementation, although an internal fixation LGT and two or more 
external fixation LGTs are used, it is possible to realize this invention, without not being limited to this and forming an internal 
fixation LGT. They are the abbreviation side elevation of external fixation **** with which it equips here at the fundus camera 
which drawing 7 (a) and (b) require for the gestalt of other operations of this invention, and its supporter, and partial ellipsis front 
view, it is shown in drawing 7 (a) and (b) -- as -- a supporter 400 ~ attachment ~ the attachment in which it became from the 
member 402 and the free arm 404, and external fixation **** 406 projected from the main part 408 and the main part 408 — it 
has two or more external fixation LGT 452 A or 4521 which could be stepped on by the member 410 and the main part 408 In the 
center, the transverse plane of a main part 408 is an approximate circle form, external fixation LGT 452A is arranged, around, it 
is 45 degrees in angle interval, and eight external fixation LGTs 452B or 4521 is arranged. 

[005 1 ] moreover, attachment of a supporter 400 - a member 402 is attached in one side of two j aw receptacle supports 1 04 of a 
fundus camera shown in drawing 10 possible [ rotation ] Or it may be attached in the connection member (not shown) of the 
shape of a cylinder which connects two jaw receptacle supports 104 through the member 412 shown by the dotted line of drawing 
7(a). 

[0052] The optical composition and circuitry of a fundus camera concerning the gestalt of this operation are the same as that of 
the thing of the gestalt of the 1st operation. Thus, when the constituted main part 406 is arranged before the eye of another side 
which it is not [ examined / of the subject / the eyes ] by moving the free arm 400 and an operator turns on the predetennined key 
of an input unit, a predetermined thing lights up among external fixation LGT 452A or 4521. 

[0053] Moreover, it will be understood that you may make it be the same as that of the thing of the gestalt of operation of others 
above ] or the gestalt of the 2nd operation of the circuitry of the fundus camera to cut or the thing of the gestalt of the 3rd 
operation. 

[0054] Furthermore, in this specification, a means does not necessarily mean physical means, and the function of each means 
includes, when software realizes. Moreover, even if the function of one means is realized by two or more physical means, the 
function of two or more meanses may be realized by one physical means. 
[0055] 

[Effect of the Invention] According to this invention, it becomes possible to offer the fundus camera which can perform a 
panoramic exposure like a request, without requiring the complicated operation by the observer. 



[Translation done.] 
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